Besides their strong mitosis-arresting effect (1-6), the vinca alkaloids, vinblastine sulfate and vincristine sulfate (Velban and Oncovin, respectively ; Eli Lilly and Co ., Indianapolis, Ind .), cause hypertrophy of the granular endoplasmic reticulum and annulate lamellae in cultured mammalian cells (7), and the accumulation of large proteinaceous cytoplasmic crystals in tissue culture cells (8), in cells of the central nervous system (9), and in platelets (10) . In electron micrographs, longitudinally cut crystals show a substructure of parallel, electron-opaque lines with approximately 280 A periodicity while in cross-sections a honeycomblike arrangement of tubules, 280 A wide, is seen . Association of large arrays of ribosomes and polyribosomes with the crystals has been recently demonstrated (11, 12) . In cells reincubated in fresh medium after the formation of the vinblastineinduced crystals, large masses of 50-80 A filaments are seen instead of the crystals, suggesting that the crystals and the filaments are interconvertible (11) .
Besides their strong mitosis-arresting effect (1) (2) (3) (4) (5) (6) , the vinca alkaloids, vinblastine sulfate and vincristine sulfate (Velban and Oncovin, respectively ; Eli Lilly and Co ., Indianapolis, Ind .), cause hypertrophy of the granular endoplasmic reticulum and annulate lamellae in cultured mammalian cells (7) , and the accumulation of large proteinaceous cytoplasmic crystals in tissue culture cells (8) , in cells of the central nervous system (9) , and in platelets (10) . In electron micrographs, longitudinally cut crystals show a substructure of parallel, electron-opaque lines with approximately 280 A periodicity while in cross-sections a honeycomblike arrangement of tubules, 280 A wide, is seen . Association of large arrays of ribosomes and polyribosomes with the crystals has been recently demonstrated (11, 12) . In cells reincubated in fresh medium after the formation of the vinblastineinduced crystals, large masses of 50-80 A filaments are seen instead of the crystals, suggesting that the crystals and the filaments are interconvertible (11) .
Precipitation of a colchicine-binding protein (isolated and characterized earlier [13] ) from the high-speed supernates of homogenized tissue culture cells and pig brain, and from isolated microtubular protein, by vinblastine has been reported (14, 15) . Precipitation of structural proteins other than the colchicine-binding microtubular proteins by vinblastine has been recently demonstrated (16) . In view of these observations, it is important to consider whether or not the proteins forming the intracellular cytoplasmic crystals are similar to the colchicine-binding microtubular proteins (13) and the proteins precipitated by vinblastine and vincristine from the supernates of the cell homogenates (14, 15 In the present report, we describe the radioautographic labeling of the vinblastine-and vincristine-induced crystals in tissue culture cells by colchicine-$H .
Earle's L-929 mouse fibroblasts growing on glass cover slips in Leighton tubes (10% fetal calf serum + 199 tissue culture medium) were incubated in medium containing colchicine methoxy-8 H (N) (ring c) (2 µg/ml, approximately 12 .5 ,uCi/m1, specific activity 2 .5 Ci/mmole, New England Nuclear Corp ., Boston, Mass .) for 22 hr. After washing three times in prewarmed (37°C), serum-free fresh medium, these preparations were reincubated for 3 hr in medium containing 10 pg/ml of vincristine sulfate. Cover slip preparations were washed thoroughly in medium, fixed in acetic acid :alcohol (1 :3), and coated with Ilford L-4 liquid emulsion for radioautography . After 2-8 months' exposure in the dark at 4°C, these preparations were developed in D-19, stained with aqueous fast green, and mounted .
A large number of large multimicronucleated cells were seen in these preparations due to the mitosis-arresting effect of colchicine and the subsequent spreading of the arrested mitotic cells on the glass surface (6, 17) . In over 90% of the cells examined, large numbers of vincristine-induced crystals were seen in the cytoplasm, confirming earlier reports that colchicine does not inhibit formation of the crystals by vinblastine and vincristine (8, 11) . In radioautographs from preparations exposed for 8 months, a large number of reduced silver grains (indicating sites of colchicine 3H labeling) were seen over some of the vincristine-induced cytoplasmic crystals . Fig . I shows a cell with eight large cytoplasmic crystals (selectively stained with fast green), while Fig. 2 is a radioautograph of the Magnification markers for all figures indicate 10 s . FIGURES 1 and 2 Fig . 1 shows an L-cell with eight vincristine-induced crystals in the cytoplasm . A radioautograph of the saine cell in Fig. 2 shows a large number of reduced silver grains (indicating binding of colchicine-3H) over four of the eight crystals . 1 :3 acetic acid : alcohol fixation ; fast green staining . 1800 . same cell at the focus level of the silver grains in the emulsion and shows a large number of reduced silver grains over the surface of the crystals . Concurrent scintillation counting experiments (unpublished data) revealed that, in spite of specific radioautographic labeling of the crystals seen in these preparations, only 4% of the bound colchicine-1 H label was retained in the cells after fixation in acetic acid : alcohol . In comparison, fixation of cells in 2% glutaraldehyde preserved 12% of the bound colchicine-3H radioactivity . A large proportion of the bound label was extracted in the fixative itself, and decreasing amounts were seen in the subsequent washes . In subsequent experiments designed to avoid this excessive loss of radioactivity, HeLa cells growing on cover slips were incubated in fresh medium containing vinblastine (10 ug/ml) and colchicine 1H (15 uCi/ml) for 4 hr, washed thoroughly in six changes of vinblastine-containing medium (total wash time 30 min), and fixed by heat over an open flame . After being 4 0 8 BRIEF NOTES coated with emulsion (Ilford L-4) (in some cases a thin layer of evaporated carbon was sandwiched between the emulsion and the material), cover slip preparations were stored in the dark at 4µ C . Due to the minimal extraction of the bound radioactive label by this procedure (compared to the acetic acid :alcohol fixation), preparations fixed by heat required short exposure times and were developed in D-19 after 4-6 wk. Radioautographs made after fixation by heat revealed very heavy labeling of the vinblastineinduced cytoplasmic crystals . Figs . 3 and 4 show two representative radioautographs from these preparations . A very heavy and localized concentration of reduced silver grains (indicating sites of colchicine-3H label) is seen over the vinblastineinduced cytoplasmic crystals (arrows) . Relatively few reduced silver grains (not appreciably higher than the background) are seen over the remaining cytoplasm and the nuclei of these cells . In radioautographs made after acetic acid : alcohol fixa- 
